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(54) LITHIUM ION POLYMER SECONDARY BATTERY 
(57)Abstract 

PROBLEM TO BE SOLVED: To reduce resistance in a terminal 
junction part while securing flexible nature. 

SOLUTION: Two or more positive-electrode collector foils 12 and 
two or more negative-electrode collector foils 1 5 are laminated 
through a polymer electrolyte layers 1 7, and one side of an end part 
1 2b of a plurality of positive-electrode collector foils and another 
side of the end part 15a of a plurality of negative electrode collector 
foils 1 5, are laminated, respectively. An one end part of a positive- 
electrode terminal 23 is connected to all the one end parts 12b of 
the two or more positive-electrodes collector foils 12 by inserting 
the one end of the positive-electrode terminal 23 between all the 
one end parts, where the two or more positive-electrode collector 
foils are laminated, and also by carrying out ultrasonic wave welding 
at two or more places in the insertion state with putting 
predetermined intervals t in a direction crossing to an insertion 
direction. An one end part of a negative-electrode terminal 21 is 
connected to of all the other side end parts 15a of the two or more 
negative-electrode collector foils 15 by inserting the one end of the 
negative-electrode terminal 21 between all the other one end parts 
where the two or more negative-electrode collector foils are 
laminated, and also by carrying out ultrasonic wave welding at two 
or more places in the insertion state with putting predetermined 
intervals t in a direction crossing to an insertion direction. 
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[Claim(s)] 

[Claim l] Positive active material (13) is applied to each front face of two or more 
positive -electrode charge collector foils (12). A negative -electrode active material (16) is 
applied to each front face of two or more negative- electrode charge collector foils (15). 
The laminating of two or more of said positive -electrode charge collector foil (12) and 
said two or more negative-electrode charge collector foils (15) is carried out through a 
polymer electrolyte layer (17), respectively between said positive active material (13) 
and said negative -electrode active materials (16). The end of a sheet- like 
positive-electrode terminal (23) is connected to one [ all ] edge (12b) of two or more of 
said positive-electrode charge collector foils (12) which project from one edge (15b) of 
said negative- electrode charge collector foil (15). The end of a sheet-like 
negative-electrode terminal (21) is connected to all the other-end sections (15a) of two or 
more of said negative- electrode charge collector foils (15) which project from the 
other-end section (12a) of said positive -electrode charge collector foil (12). In the lithium 
ion polymer rechargeable battery by which the layered product of said positive -electrode 
charge collector foil (12) and said negative -electrode charge collector foil (15) was sealed 
with a package (26) so that the other end of said positive-electrode terminal (23) and the 
other end of said negative -electrode terminal (21) might be expressed The laminating of 
one [ all ] edge (12b) of two or more of said positive -electrode charge collector foils (12) 
and all the other-end sections (15a) of two or more of said negative -electrode charge 
collector foils (15) is carried out, respectively. The end of said positive -electrode terminal 
(23) between one [ all ] edges (12b) where the laminating of said two or more 
positive -electrode charge collector foils (12) was carried out The end of said 
positive-electrode terminal (23) is connected to one [ all ] edge (12b) of two or more of 
said positive -electrode charge collector foils (12) by opening and carrying out two or 
more place ultrasonic welding of the predetermined spacing (t) in the direction which is 
inserted and intersects the path of insertion in the state of insertion. The end of said 
negative-electrode terminal (21) among all the other-end sections (15a) to which the 
laminating of said two or more negative-electrode charge collector foils (15) was carried 
out By opening and carrying out two or more place ultrasonic welding of the 
predetermined spacing (t) in the direction which is inserted and intersects the path of 
insertion in the state of insertion The lithium ion polymer rechargeable battery 
characterized by connecting the end of said negative-electrode terminal (21) to all the 
other-end sections (15a) of two or more of said negative -electrode charge collector foils 
(15). 

[Claim 2] The lithium ion polymer rechargeable battery according to claim 1 a 



positive-electrode terminal (23) and whose negative electrode terminal (21) are an 
expanded metal or the punched metal sheet, respectively. 

[Claim 3] The construction material of a positive-electrode charge collector foil (12) The 
reinforcement foil or reinforcement sheet metal (22 24) which is the same construction 
material as the construction material of a negative-electrode charge collector foil (15), 
has the thickness of 0.05 0.5mm, and has an area larger than the area of the ultrasonic 
welding per time Either [ or ] a positive -electrode charge collector foil (12) or a 
negative -electrode charge collector foil (15). Or the lithium ion polymer rechargeable 
battery according to claim 1 or 2 by which has been arranged on the laminating outside 
surface of both edges, and ultrasonic welding was carried out through said 
reinforcement foil or reinforcement sheet metal (22 24). 

[Claim 4] There is no claim 1 whose predetermined spacing of ultrasonic welding the 
area of the ultrasonic welding per time is 2 5-200mm, and is l-10mm, and it is the 
lithium ion polymer rechargeable battery of a publication 3 either. 

[Claim 5] There is no claim 1 whose output of ultrasonic welding the frequency of 
ultrasonic welding is 10-60kHz, and is 0.2-50kW, and it is the lithium ion polymer 
rechargeable battery of a publication 4 either. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lithium ion polymer rechargeable 
battery which carried out the laminating of positive active material and the 
negative-electrode active material through the polymer electrolyte layer. 
[0002] 

[Description of the Prior Art] Conventionally, the need over a thin and to some extent 
flexible cell is increasing by the spread of portable devices, such as a video camera and a 
notebook sized personal computer. The lithium ion polymer rechargeable battery formed 
as this thin cell by carrying out the laminating of a positive -electrode sheet and the 
negative-electrode sheet is known. This positive-electrode sheet is made by applying an 
active material to the front face of a positive-electrode charge collector foil, and a 
negative-electrode sheet is made by applying an active material to the front face of a 
negative -electrode charge collector foil. A polymer electrolyte layer is infixed between 
the active material of a positive -electrode sheet, and the active material of a 
negative-electrode sheet. By this cell, the positive- electrode terminal and 
negative-electrode terminal for taking out the potential difference in each active 
material as a current are prepared in a positive- electrode charge collector foil and a 
negative-electrode charge collector foil, and a lithium ion polymer rechargeable battery 
is created by sealing with a package the layered product by which the laminating was 
carried out in this way. In this lithium ion polymer rechargeable battery, the desired 
electrical and electric equipment is obtained by using the positive- electrode terminal 
and negative -electrode terminal which were pulled out from the package as a terminal 
of a cell. 

[0003] Moreover, in recent years, the discharge capacity is expanded by folding up the 
positive -electrode sheet and negative -electrode sheet which are in the inclination to 
increase the discharge capacity of a lithium ion polymer rechargeable battery, carried 
out the laminating using the positive- electrode sheet of two or more sheets, and the 
negative-electrode sheet of two or more sheets, the discharge capacity was increased, or 
were made to expand the area of a single positive -electrode sheet and a single 
negative-electrode sheet, and were expanded in desired magnitude, or [, using a 
positive-electrode sheet and two or more negative -electrode sheets on the other hand ] - 
or it is required to connect mutually the edge of the positive-electrode charge collector 
foil of two or more sheets pulled out in the shape of a layer and a negative-electrode 
charge collector foil in connection with folding up and expanding discharge capacity, and 
to connect a positive-electrode terminal and a negative -electrode terminal. The 



rechargeable battery which faces across this tied edge with the conductor which 
separates the edge of the positive-electrode charge collector foil of two or more sheets 
pulled out in the shape of a layer and a negative -electrode charge collector foil as this 
connecting means, and serves as a terminal in a bundle, welds the edge and conductor 
which were bundled, and took out the electrical and electric equipment through that 
conductor is proposed (JP,7-263029,A). 
[0004] 

[Problem (s) to be Solved by the Invention] However, when all the edges and conductors 
of the bundled positive -electrode charge collector foil or a negative- electrode charge 
collector foil are joined by welding, the mechanical strength in a part for the joint 
increases by welding, and there is nonconformity the flexible nature of a cell is lost. 
When the conductor which consists of a rod-like metal piece especially is used, there is 
flexibility in a part for the joint or a fault lost thoroughly. On the contrary, also although 
the flexible nature of a cell can be maintained when it inserts with the conductor which 
has flexibility comparatively and the conductor and the governed edge are welded 
selectively A clearance is generated between edges other than the part welded by 
incurvating a cell, and the conductor inserted from the outside, the conductivity in the 
part is lost, and there is a problem which resistance increases as a result and cannot 
obtain sufficient power. The object of this invention is to offer the lithium ion polymer 
rechargeable battery which can reduce the resistance in a terminal joint, securing 
flexible nature. 
[0005] 

[Means for Solving the Problem] As invention concerning claim 1 is shown in drawing 1 
and drawing 2 , positive active material 13 is applied to each front face of two or more 
positive- electrode charge collector foils 12. The negative -electrode active material 16 is 
applied to each front face of two or more negative-electrode charge collector foils 15, and 
the laminating of two or more positive- electrode charge collector foils 12 and two or 
more negative -electrode charge collector foils 15 is carried out through the polymer 
electrolyte layer 17, respectively between positive active material 13 and the 
negative -electrode active material 16. The end of the sheet-like positive -electrode 
terminal 23 is connected to one [ all ] edge 12b of two or more positive -electrode charge 
collector foils 12 which project from one edge 15b of the negative -electrode charge 
collector foil 15. The end of the sheet-like negative -electrode terminal 21 is connected to 
all other-end section 15a of two or more negative -electrode charge collector foils 15 
which project from other-end section 12a of the positive -electrode charge collector foil 12. 
As the other end of the positive -electrode terminal 23 and the other end of the 



negative-electrode terminal 21 are expressed, the layered product of the 
positive -electrode charge collector foil 12 and the negative-electrode charge collector foil 
15 is amelioration of the lithium ion polymer rechargeable battery sealed with a 
package 26. 

[0006] As for the characteristic configuration, the laminating of one [ all ] edge 12b of 
two or more positive -electrode charge collector foils 12 and all the other-end section 15a 
of two or more negative- electrode charge collector foils 15 is carried out, respectively. 
The end of the positive -electrode terminal 23 between one [ to which the laminating of 
two or more positive-electrode charge collector foils 12 was carried out / all ] edge 12b 
The end of the positive -electrode terminal 23 is connected to one [ all ] edge 12b of two or 
more positive-electrode charge collector foils 12 by opening and carrying out two or more 
place ultrasonic welding of the predetermined spacing t in the direction which is 
inserted and intersects the path of insertion in the state of insertion. The end of the 
negative -electrode terminal 21 among all other-end section 15a to which the laminating 
of two or more negative -electrode charge collector foils 15 was carried out It is in the 
place where the end of the negative -electrode terminal 21 was connected to all other-end 
section 15a of two or more negative -electrode charge collector foils 15 by opening and 
carrying out two or more place ultrasonic welding of the predetermined spacing t in the 
direction which is inserted and intersects the path of insertion in the state of insertion. 
[0007] Although the laminating of one [ all ] edge 12b of two or more positive- electrode 
charge collector foils 12 and all the other-end section 15a of two or more 
negative -electrode charge collector foils 15 is carried out, respectively and the 
positive- electrode terminal 23 and the negative -electrode terminal 21 are connected in 
invention concerning this claim 1 Since the connection is made by opening and carrying 
out two or more place ultrasonic welding of the predetermined spacing t Lifting of a 
mechanical strength can be controlled as compared with the case where all the parts of 
the edges 12a and 15b by which the laminating was carried out are joined, and the 
flexible nature which the sheet-like rechargeable battery 10 has from the former can be 
secured. Moreover, although there is a possibility that a superfluous oscillating burden 
may join a positive electrode and the negative-electrode charge collector foils 12 and 15, 
and a positive electrode and the negative- electrode charge collector foils 12 and 15 may 
be damaged by the oscillating burden when ultrasonic welding of all the parts of the 
edges 12a and 15b by which the laminating was carried out is carried out Since the 
oscillating burden is distributed and it decreases by opening and carrying out two or 
more place ultrasonic welding of the predetermined spacing t, a positive electrode and 
the negative -electrode charge collector foils 12 and 15 can also prevent damaging by the 



oscillating burden accompanying ultrasonic welding. 

[0008] Furthermore, since the end of the positive-electrode terminal 23 is inserted 
between one [ to which the laminating of two or more positive -electrode charge collector 
foils 12 was carried out / all ] edge 12b and the end of the negative -electrode terminal 21 
is inserted among all other-end section 15a to which the laminating of two or more 
negative -electrode charge collector foils 15 was carried out Even if it repeats a 
rechargeable battery 10 and incurvates it, between the positive-electrode charge 
collector foils 12 the positive-electrode terminal 23 and whose positive -electrode 
terminal 23 of its are pinched Or a clearance is not generated between the 
negative-electrode charge collector foils 15 the negative -electrode terminal 21 and 
whose negative-electrode terminal 21 of its are pinched, and the conductivity in the 
contact part is secured and can fully reduce the resistance in a terminal joint. 
[0009] Invention concerning claim 2 is a lithium ion polymer rechargeable battery the 
positive -electrode terminal 23 and whose negative- electrode terminal 21 it is invention 
concerning claim 1 and are an expanded metal or the punched metal sheet, respectively. 
In invention concerning this claim 2, when the flexibility of a terminal 21 and 23 the 
very thing secures, while securing the flexible nature of the sheet-like rechargeable 
battery 10 certainly, adhesion with a package 26 can be raised and the sealing 
performance of the rechargeable battery by that package 26 can be secured. 
[0010] Invention concerning claim 3 is invention concerning claim 1 or 2. The 
construction material of the positive -electrode charge collector foil 12 The reinforcement 
foil or the reinforcement sheet metal 22 and 24 which is the same construction material 
as the construction material of the negative -electrode charge collector foil 15, has the 
thickness of 0.05*0.5mm, and has an area larger than the area of the ultrasonic welding 
per time Either [ or ] the positive-electrode charge collector foil 12 or the 
negative -electrode charge collector foil 15. Or it is the hthium ion polymer rechargeable 
battery by which has been arranged on the laminating outside surface of both edges, 
and ultrasonic welding was carried out through a reinforcement foil or reinforcement 
sheet metal 22 and 24. In invention concerning this claim 3, by arranging a 
reinforcement foil or reinforcement sheet metal 22 and 24, breakage of the crack in the 
welding part of the positive-electrode charge collector foil 12 in an outside and the 
negative -electrode charge collector foil 15 at the time of incurvating a rechargeable 
battery 10 etc. can be prevented, and the dependability of a rechargeable battery 10 can 
be raised. 

[00 11] A reinforcement foil or reinforcement sheet metal 22 and 24 may be arranged 
only on the laminating outside surface of the negative -electrode charge collector foil 



[ the positive -electrode charge collector foil 12 or / either / either ] 15 of both edges, and 
may be arranged on the laminating outside surface of the both sides of the edge. 
However, to arrange a reinforcement foil or reinforcement sheet metal 22 and 24 only on 
one laminating outside surface of an edge, it is necessary to arrange on the laminating 
outside surface of the side in contact with the vibrator in ultrasonic welding equipment. 
It is because breakage of the edge in the positive- electrode charge collector foil 12 or the 
negative -electrode charge collector foil 15 resulting from contacting and vibrating to 
vibrator can be prevented with a reinforcement foil or reinforcement sheet metal 22 and 
24. Here, when there is a possibility that reinforcement sheet metal may be destroyed at 
the time of welding as the thickness of reinforcement sheet metal 22 and 24 is less than 
0.05mm and the thickness exceeds 0.5mm, there is a possibility that poor welding may 
occur. In addition, the still more desirable thickness of reinforcement sheet metal 22 
and 24 is 0.1"0.3mm. 

[0012] invention concerning claim 4 - claim 1 thru/or 3 - it is the lithium ion polymer 
rechargeable battery whose predetermined spacing t of ultrasonic welding it is 
invention concerning either, the area of the ultrasonic welding per time is 2 5- 200mm, 
and is l-10mm. In invention concerning this claim 4, while securing welding 
reinforcement by setting area of ultrasonic welding to 2 5- 20 0mm, the flexible nature of 
the sheet-like rechargeable battery 10 is certainly securable by setting predetermined 
spacing to l-10mm. Here, bonding strength with a as sufficient area of ultrasonic 
welding as being less than [ 5mm ] two is not obtained, but when the area exceeds 2 
200mm, there is a possibility that the positive -electrode charge collector foil 12 or the 
negative -electrode charge collector foil 15 may be damaged. In addition, a still more 
desirable area of the area of ultrasonic welding is 2 50- 100mm. Moreover, when there is 
a possibility that the adjoining welding part already welded at the time of welding as 
the predetermined spacing t of ultrasonic welding is less than 1mm may be damaged 
and the spacing t exceeds 10mm, there is nonconformity to which cause reduction of a 
welding gross area to and the resistance in a welding part is made to increase. In 
addition, the still more desirable range of this spacing t is 3"7mm. 

[0013] invention concerning claim 5 - claim 1 thru/or 4 - it is the lithium ion polymer 
rechargeable battery whose output of ultrasonic welding it is invention concerning 
either, the frequency of ultrasonic welding is 10- 60kHz, and is 0.2- 50k W. In invention 
concerning this claim 5, ultrasonic welding of the positive -electrode terminal 23 and the 
negative -electrode terminal 21 can be carried out to edge 12b and other-end section 15a 
by which the laminating was carried out on the most proper conditions, and while the 
laminating was carried out makes comparatively easy a fabrication of a lithium ion 



polymer rechargeable battery. When there is nonconformity which produces poor 
welding as it is that the frequency of ultrasonic welding is less than 10kHz, or the 
output of ultrasonic welding is less than 0.2kW here, and the frequency of ultrasonic 
welding exceeds 60kHz or the output of ultrasonic welding exceeds 50kW, there is 
nonconformity which damages the vibrator in welding equipment. In addition, the still 
more desirable range of the frequency of ultrasonic welding is 20*40kHz, and the still 
more desirable range of the output of ultrasonic welding is 0.5-3kW. 
[0014] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained in detail based on a drawing. As shown in drawing 2 and drawing 3 , the 
lithium ion polymer rechargeable battery 10 infixes the polymer electrolyte layer 17 
between the positive -electrode sheet 11 and the negative -electrode sheet 14, and carries 
out the laminating of the positive-electrode sheet 11 and the negative- electrode sheet 14. 
Positive active material 13 is applied to the front face of the positive -electrode charge 
collector foil 12, and, as for the positive- electrode sheet 11, the negative-electrode active 
material 16 is applied to the front face of the negative -electrode charge collector foil 15, 
as for the negative -electrode sheet 14. Moreover, the polymer electrolyte layer 17 is 
infixed in the positive- electrode charge collector foil 12 between the negative -electrode 
active materials 16 by which spreading formation was carried out on the front face of 
the positive active material 13 by which spreading formation was carried out, and the 
negative-electrode charge collector foil 15. In order that this lithium ion polymer 
rechargeable battery 10 may expand discharge capacity, that band-like 
negative -electrode charge collector foil 15 is folded up by the front face of the 
negative-electrode active material 16 in the condition with the polymer electrolyte layer 
17 using the band-like negative-electrode charge collector foil 15. In addition, the 
negative-electrode charge collector foil 15 in the gestalt of this operation is a Cu foil, and 
the active material of a graphite system is used for the negative -electrode active 
material 16. 

[0015] As shown in drawing 7 (a) and (b), the concrete formation procedure to the front 
face of the negative- electrode charge collector foil 15 of the negative-electrode active 
material 16 is performed by applying to the top face of the band-like negative -electrode 
charge collector foil 15 the slurry which carried out distributed mixing and produced the 
active material in the solution with a doctor blade method, and drying. On the other 
hand, the negative -electrode active material 16 is formed in the top face of the 
negative-electrode charge collector foil 15 in drawing which is a front face except for 
flank 15b of another side, and the polymer electrolyte layer 17 is made by the top face of 



the negative-electrode active material 16 by carrying out spreading desiccation of the 
electrolyte slurry. The polymer electrolyte layer 17 is formed so that it may have the 
area which covers this negative-electrode active material 16. As shown in drawing 7 (c), 
an electrolyte slurry is applied so that the negative -electrode active material 16 may be 
covered, and, specifically, it is formed in the area which covers the negative -electrode 
active material 16 by drying after that. 

[00 16] It returns to drawing 3 and two or more positive -electrode sheets 11 which have 
the area to which the lithium ion polymer rechargeable battery 10 ****ed in a fold-up 
- area, respectively between the polymer electrolyte layers 17 except the fold of the 
folded-up negative-electrode sheet 14 are pinched. The positive-electrode charge 
collector foil 12 in the gestalt of this operation with which the polymer electrolyte layer 
17 is formed also in the front face of the positive active material 13 of the 
positive-electrode sheet 11 pinched is an aluminum foil, and LiCo02 is used for positive 
active material 13. 

[0017] The concrete production procedure of the positive-electrode sheet 11 forms 
positive active material 13 in the top face of the band-like aluminum foil 18 which turns 
into a positive-electrode charge collector foil behind first by applying the slurry which 
carried out distributed mixing of the active material at the solution with a doctor blade 
method, and drying, as shown in drawing 6 R> 6 (a) and (b). Positive active material 13 
is formed except for one flank of the aluminum foil 18, and the polymer electrolyte layer 
17 is formed so that it may have the area which covers this positive active material 13. 
As shown in drawing 6 (c), an electrolyte slurry is applied so that positive active 
material 13 may be covered, and, specifically, is formed in the area which covers positive 
active material 13 by drying after that. As shown in drawing 6 (d) after that, the 
band-like aluminum foil 18 which has positive active material 13 and the polymer 
electrolyte layer 17 is cut so that it may have the area which **** e d in the folding area 
of the negative -electrode sheet 14 with the positive active material 13 and the polymer 
electrolyte layer 17. Thereby, positive active material 13 is formed in the front face of 
the positive-electrode charge collector foil 12, and two or more positive-electrode sheets 
11 of a predetermined area which has the polymer electrolyte layer 17 on the 
positive -active-material 13 front face are made. 

[0018] Subsequently, as shown in drawing 5 , the polymer electrolyte layer 17 is infixed 
in between, and the laminating of the positive- electrode sheet 11 and the 
negative- electrode sheet 14 is carried out. This laminating is performed by 
thermocompression bonding. That is, arrange two or more positive-electrode sheets 11 
in the predetermined pitch which ****s at spacing of a fold on the negative- electrode 



sheet 14, and it is made to pass, as shown in the continuous -line arrow head of drawing 
between the roller 19 of a couple which rotates to the opposite direction heated by 
temperature predetermined in the condition, respectively, and 19, and where the 
polymer electrolyte layer 17 is infixed, thermocompression bonding of the 
positive-electrode sheet 11 and the negative -electrode sheet 14 is carried out. 
Arrangement of a up to [ the negative-electrode sheet 14 of two or more 
positive-electrode sheets 11 ] One edge 12b of two or more positive -electrode charge 
collector foils 12 From one edge 15b of the band-like negative -electrode charge collector 
foil 15 to a projection From other-end section 12a of two or more positive -electrode 
charge collector foils 12, other-end section 15a of the band-like negative -electrode 
charge collector foil 15 opens a projection and the part in which each positive -electrode 
sheet 11 is equivalent to the fold of the negative -electrode sheet 14, and is arranged so 
that it may carry out. 

[0019] As shown in drawing 4 , folding of the negative -electrode sheet 14 with which the 
laminating of the positive-electrode sheet 11 was carried out in this way is performed by 
bending by turns the fold of the negative -electrode sheet 14 with which the 
positive -electrode sheet 11 is not arranged. Thus, if it folds up, after one edge 12b of two 
or more positive-electrode charge collector foils 12 has projected from other-end section 
12a of two or more positive -electrode charge collector foils 12, the laminating of the 
other-end section 15a of the projection from one edge 15b of the band-like 
negative -electrode charge collector foil 15 and the band-like negative -electrode charge 
collector foil 15 will be carried out. As shown in drawing 3 , between the polymer 
electrolyte layers 17 except the fold of the negative -electrode sheet 14 folded up in this 
way, two or more positive -electrode sheets 11 which have the area which ****ed in a 
fold-up area, respectively are pinched. And the end of the sheet-like positive -electrode 
terminal 23 is connected to one [ all ] edge 12b of two or more positive -electrode charge 
collector foils 12 which project from one edge 15b of the negative -electrode charge 
collector foil 15, and the end of the sheet-like negative -electrode terminal 21 is 
connected to all other-end section 15a of two or more negative -electrode charge collector 
foils 15 which project from other-end section 12a of the positive -electrode charge 
collector foil 12. The expanded metal which has flexibility, respectively, or the punched 
metal sheet is used for the positive -electrode terminal 23 and the negative-electrode 
terminal 21 in a gestalt of this operation. 

[0020] As shown in drawing 1 , drawing 2 , and drawing 4 , the laminating of one [ all ] 
edge 12b of two or more positive -electrode charge collector foils 12 is carried out, and the 
end of the positive -electrode terminal 23 is inserted between one [ to which the 



laminating of two or more positive-electrode charge collector foils 12 was carried out / 
all ] edge 12b. And where the end of the positive- electrode terminal 23 is inserted, the 
predetermined spacing t ( drawing 1 ) is opened in the direction which intersects the 
path of insertion, two or more place ultrasonic welding is made, and the end of the 
positive-electrode terminal 23 is connected to one f all ] edge 12b of two or more 
positive- electrode charge collector foils 12. It is arranged on the laminating outside 
surface of edge 12b, respectively, and ultrasonic welding is made for while the 
laminating of the positive -electrode charge collector foil 12 was carried out for the 
reinforcement foil or the reinforcement sheet metal 24 whose thickness it is thin on the 
occasion of this ultrasonic welding from aluminum which is the same construction 
material as the construction material of the positive-electrode charge collector foil 12 is 
0.05-0. 5mm through that reinforcement foil or reinforcement sheet metal 24. 
[0021] On the other hand, the laminating of all the other-end section 15a of two or more 
negative -electrode charge collector foils 15 is carried out, and the end of the 
negative- electrode terminal 21 is inserted among all other-end section 15a to which the 
laminating of two or more negative -electrode charge collector foils 15 was carried out. 
And the end of a negative -electrode terminal is connected to all other-end section 15a of 
two or more negative -electrode charge collector foils 15 by opening and carrying out two 
or more place ultrasonic welding of the predetermined spacing t ( drawing 1 ) in the 
direction which intersects the path of insertion in the state of insertion of the 
negative -electrode terminal 21. On the occasion of this ultrasonic welding, the 
reinforcement foil or the reinforcement sheet metal 22 whose thickness it is Cu which is 
the same construction material as the construction material of the negative -electrode 
charge collector foil 15, and is 0.05- 0.5mm is arranged, respectively on the laminating 
outside surface of all the other-end sections on which the laminating of the 
negative -electrode charge collector foil 15 was carried out, and ultrasonic welding is 
made through a reinforcement foil or reinforcement sheet metal 22. 

[0022] The ultrasonic welding in the gestalt of this operation is within the limits that 
frequency of whose is 10* 60kHz, the output of ultrasonic welding is performed within 
the limits of 0.2-50kW, and it is adjusted so that the area of the ultrasonic welding per 
time may be set to 2 5-200mm. And predetermined spacing of ultrasonic welding is 
adjusted within the limits of l-10mm. The reinforcement foil or the reinforcement sheet 
metal 22 and 24 arranged on a laminating outside surface in the case of ultrasonic 
welding is made so that it may have an area larger than the area of the ultrasonic 
welding per time, and it is made for a superfluous load not to join each of the 
positive -electrode charge collector foil 12 at the time of welding, and the 



negative -electrode charge collector foil 15. 

[0023] As shown in drawing 2 and drawing 3 , the band-like negative-electrode sheet 14 
folded up in this way is sealed with the package sheet 26 with two or more 
positive -electrode sheets 14. The aluminium foil with which denaturation polypropylene 
laminated the package sheet 26 in the gestalt of this operation is used. The band-like 
negative -electrode sheet 14 folded up with the package sheet 26 of a couple as the 
laminated denaturation polypropylene was made to counter is inserted with two or 
more positive -electrode sheets 11, and the band-like negative -electrode sheet 14 with 
which denaturation polypropylene made it mutual thermal melting arrival, and was 
folded up is sealed with the package sheet 26 with two or more positive-electrode sheets 
14 by carrying out thermocompression bonding of the perimeter of the package sheet 26 
piled up in the vacuum ambient atmosphere. 

[0024] In the case of seal, the positive -electrode terminal 23 and the negative-electrode 
terminal 21 of the package sheet 26 of a couple are pinched so that the other end of the 
positive -electrode terminal 23 and the other end of the negative-electrode terminal 21 
may express to the exterior of the package sheet 26, respectively, and 
thermocompression bonding of the perimeter of the package sheet 26 of a couple is 
carried out in the condition. With the gestalt of this operation, since the 
positive-electrode terminal 23 and the negative -electrode terminal 21 are formed with 
the expanded metal or the punched metal sheet, respectively If thermocompression 
bonding of the perimeter of the package sheet 26 is carried out, will carry out the 
thermal melting solution of the denaturation polypropylene laminated in aluminium 
foil, and it will trespass upon punching of the stitch of an expanded metal, or a metal 
sheet. Since denaturation polypropylene hardens after that, the adhesion of a package 
26, the positive-electrode terminal 23, and the negative -electrode terminal 21 is secured, 
and seal of the rechargeable battery by the package 26 is ensured. 

[0025] Thus, in the constituted lithium ion polymer rechargeable battery 10, the desired 
electrical and electric equipment can be obtained by using the other end of the positive 
electrode pulled out from the package sheet 26, and the negative -electrode terminals 21 
and 23 as a terminal of a cell. Although the laminating of one [ all ] edge 12b of two or 
more positive-electrode charge collector foils 12 and all the other-end section 15a of two 
or more negative-electrode charge collector foils 15 is carried out, respectively and the 
positive- electrode terminal 23 and the negative -electrode terminal 21 are connected 
here Since the connection is made by opening and carrying out two or more place 
ultrasonic welding of the predetermined spacing t Lifting of a mechanical strength can 
be controlled as compared with the case where all the parts of the edge by which the 



laminating was carried out are joined, and the flexible nature which the sheet- like 
rechargeable battery 10 has from the former can be secured. 

[0026] Moreover, since the end of the positive electrode terminal 23 is inserted between 
one [ to which the laminating of two or more positive -electrode charge collector foils 12 
was carried out / all ] edge 12b and the end of the negative -electrode terminal 21 is 
inserted among all other-end section 15a to which the laminating of two or more 
negative -electrode charge collector foils 15 was carried out Even if it repeats a 
rechargeable battery 10 and incurvates it, between the positive -electrode charge 
collector foils 12 the positive -electrode terminal 23 and whose positive -electrode 
terminal 23 of its are pinched Or a clearance is not generated between the 
negative -electrode charge collector foils 15 the negative-electrode terminal 21 and 
whose negative -electrode terminal 21 of its are pinched, and the conductivity in the 
contact part is secured and can fully reduce the resistance in a terminal joint. 
[0027] Furthermore, on the occasion of ultrasonic welding, the laminating of the 
positive -electrode charge collector foil 12 was carried out for while, and a reinforcement 
foil or reinforcement sheet metal 24 is arranged on the laminating outside surface of 
edge 12b. Since a reinforcement foil or reinforcement sheet metal 22 has been arranged 
on the laminating outside surface of other-end section 15a on which the laminating of 
the negative-electrode charge collector foil 15 was carried out Breakage of the crack in 
the welding part of the positive -electrode charge collector foil 12 in an outside and the 
negative -electrode charge collector foil 15 at the time of incurvating a rechargeable 
battery 10 etc. can be prevented, and the dependability of a rechargeable battery 10 can 
be raised. 

[0028] In addition, although the band-like negative -electrode sheet 14 with which 
thermocompression bonding of two or more positive -electrode sheets 11 in a 
predetermined pitch was carried out was bent by turns in the gestalt of operation 
mentioned above with the fold by which the positive -electrode sheet 11 is not arranged 
The laminating of two or more same positive -electrodes charge collector foil as a 
positive-electrode sheet in which number-prepare, a polymer electrolyte layer is made to 
intervene between positive active material and a negative-electrode active material, 
respectively, and those sheets are constituted, and two or more negative -electrode 
charge collector foils may be carried out for a positive -electrode sheet and two or more 
negative -electrode sheets of isomorphous ** size. 
[0029] 

[Example] Next, the example of this invention is explained. 

<Example 1> The positive- electrode sheet 11 of two or more sheets was produced first. 



f 



That is, distributed mixing of 70g of LiCo02 powder and the 4g (trade name,* 
KETCHIEN black) of the graphite powder was carried out at N- methyl pyrrolidone 
solution of polyvinylidene fluoride, and the slurry was produced. On the other hand, 40g 
(the Elf Atochem make, Kynar2810" hexafluoropropylene 12wt% content article) of 
vinylidene fluoride -hexafluoropropylene copolymers was dissolved in dimethyl 
carbonate 200g at 60 degrees C, churning mixing of the 80g of the electrolytic solutions 
was carried out further, and the electrolyte slurry was produced. Next, the slurry which 
carried out distributed mixing of the active material was applied and dried with the 
doctor blade method on the top face of aluminum foil whose width-of-face die length of 
10cm is lm, and the electrolyte slurry was applied and dried so that the positive active 
material 13 might be covered further. Band-like aluminum foil with which it dried and 
positive active material 13 and the polymer electrolyte layer 17 were formed was cut 
with the positive active material 13 and the polymer electrolyte layer 17, and width of 
face obtained the positive-electrode sheet 11 which is ten sheets whose 10cm die length 
is 10cm. 

[0030] Next, the band-like negative-electrode sheet 14 was produced. That is, after 
width-of-face die length of 10cm applied and dried the slurry which carried out 
distributed mixing of the 50g of the piece of phosphorus- like natural-graphite powder at 
N- methyl pyrrolidone solution of polyvinylidene fluoride with the doctor blade method 
on the top face of Cu foil which is lm, the electrolyte slurry mentioned above was 
applied and dried so that the positive active material 13 might be covered further, and 
the band-like negative -electrode sheet 14 was produced. Thermocompression bonding of 
two or more positive -electrode sheets 11 in the predetermined pitch which **** s at 
spacing of a fold was carried out to this band-like negative-electrode sheet 14, and the 
layered product by which the with a width-of-face die length [ 10cm die length of 10cm ] 
positive-electrode sheet 11 of ten sheets was pinched [ in the fold of the 
negative-electrode sheet 14 with which the positive -electrode sheet 11 is not arranged ], 
respectively between the polymer electrolyte layers 17 of the band-like 
negative-electrode sheet 14 which has folding and with a width-of-face die length [ 10cm 
die length of 10cm ] folding area by turns was obtained. 

[0031] The laminating of one [ all ] edge 12b of two or more positive-electrode charge 
collector foils 12 which project from one edge 15b of the negative -electrode charge 
collector foil 15 of this layered product is carried out. It inserts between edge 12b. the 
end of the positive -electrode terminal 23 of the shape of a sheet which consists of an 
expanded metal knit with the copper wire with a thickness of 0.1mm by which nickel 
plating was carried out - the - the laminating of while having been carried out and The 



end of the positive-electrode terminal 23 was connected to one [ all ] edge 12b of two or 
more positive -electrode charge collector foils 12 by opening and carrying out five-place 
ultrasonic welding of the spacing of 5mm in the direction which intersects the path of 
insertion in the state of insertion. Moreover, the laminating of all the other-end section 
15a of two or more negative-electrode charge collector foils 15 which project from 
other-end section 12a of the forward negative electrode charge collector foil 12 of a 
layered product is carried out. The end of the negative -electrode terminal 21 of the 
shape of a sheet which consists of an expanded metal knit with the copper wire with a 
thickness of 0. 1mm by which nickel plating was carried out is inserted between the 
other-end section 15a by which the laminating was carried out. The end of the 
negative-electrode terminal 21 was connected to one [ all ] edge 15a of two or more 
negative-electrode charge collector foils 15 by opening and carrying out five-place 
ultrasonic welding of the spacing of 5mm in the direction which intersects the path of 
insertion in the state of insertion. It sealed with a package 26 and the lithium ion 
polymer rechargeable battery was obtained so that the other end of the 
positive -electrode terminal 23 and the other end of the negative -electrode terminal 21 
might be expressed after that. This cell was made into the example 1. 
[0032] The same layered product as an example 1 was obtained in the same procedure 
as the <example 1 of comparison> example 1. The laminating of one [ all ] edge 12b of 
two or more positive -electrode charge collector foils 12 which project from one edge 15b 
of the negative -electrode charge collector foil 15 of this layered product is carried out. 
Edge 12b is inserted, the positive -electrode terminal of the couple of the shape of a sheet 
which consists of the same expanded metal as an example 1 - the — while the 
laminating was carried out with the positive -electrode terminal of a couple in the 
condition The end of the positive -electrode terminal 23 was connected to one [ all ] edge 
12b of two or more positive -electrode charge collector foils 12 by opening and carrying 
out two-place ultrasonic welding of the spacing of 50mm. Moreover, the laminating of all 
the other-end section 15a of two or more negative -electrode charge collector foils 15 
which project from other-end section 12a of the forward negative-electrode charge 
collector foil 12 of a layered product is carried out. Edge 12b is inserted, the 
negative -electrode terminal of the couple of the shape of a sheet which consists of the 
same expanded metal as an example 1 - the - while the laminating was carried out 
with the negative-electrode terminal of a couple in the condition The end of the 
negative-electrode terminal 21 was connected to one [ all ] edge 15a of two or more 
negative -electrode charge collector foils 15 by opening and carrying out two-place 
ultrasonic welding of the spacing of 50mm. It sealed with a package 26 and the lithium 



ion polymer rechargeable battery was obtained so that the other end of the 
positive-electrode terminal 23 and the other end of the negative -electrode terminal 21 
might express after that. This cell was made into the example 1 of a comparison. 
[0033] After incurvating the lithium ion polymer rechargeable battery of the 
Comparative study> example 1 and the example 1 of a comparison until it becomes the 
radius of curvature of 15cm, making it curve until it becomes the radius of curvature of 
15cm to hard flow after that, and repeating this 10 times, it was made to discharge by 
3A, respectively. The ratio to the capacity at the time of the 0.5A discharge at this time 
was measured. Consequently, although 80% of discharge capacity was secured in the 
example 1, it was 30% in the example 1 of a comparison. 

[0034] In the example 1 of a <assessment> comparison, it turns out that discharge 
capacity is falling as compared with an example 1. Since it is arranged and this is 
welded so that it may face across the edge of the positive-electrode charge collector foil 
with which the laminating of the terminal in the example 1 of a comparison was carried 
out, and a negative -electrode charge collector foil, a clearance is generated between the 
edge of charge collector foils other than the part welded to having incurvated the cell by 
originating, and a terminal, and it is thought that it originates in the conductivity in the 
part having been lost. On the other hand, in the example 1, it turns out that discharge 
capacity is high as compared with the example 1 of a comparison. Since the terminal in 
an example 1 is inserted between the edges of the bundled positive -electrode charge 
collector foil by which the laminating was carried out, and a negative-electrode charge 
collector foil and this is welded in the state of insertion, even if it incurvates a cell, it is 
thought that it originates in a clearance not being generated between the edge of a 
charge collector foil and a terminal, and the conductivity between the edge of a charge 
collector foil and a terminal fully, being secured. 
[0035] 

[Effect of the Invention] As stated above, according to this invention, the laminating of 
one [ all ] edge of two or more positive-electrode charge collector foils and all the 
other-end sections of two or more negative-electrode charge collector foils is carried out, 
respectively. The end of a positive-electrode terminal is connected to the edge of two or 
more positive-electrode charge collector foils by opening and carrying out two or more 
place ultrasonic welding of the predetermined spacing. Since the end of a 
negative -electrode terminal was connected to the other-end section of two or more 
negative -electrode charge collector foils by opening and carrying out two or more place 
ultrasonic welding of the predetermined spacing Lifting of a mechanical strength can be 
controlled as compared with the case where all the parts of the edge by which the 



laminating was carried out are joined, and the flexible nature which a sheet-like 
rechargeable battery has from the former can be secured. Moreover, since the end of a 
positive- electrode terminal was inserted between one [ all ] edges where the laminating 
of two or more positive-electrode charge collector foils was carried out and the end of a 
negative -electrode terminal was inserted among all the other-end sections to which the 
laminating of two or more negative-electrode charge collector foils was carried out Even 
if it repeats a rechargeable battery and incurvates it, between the positive -electrode 
charge collector foils a positive -electrode terminal and whose positive -electrode terminal 
of its are pinched Or a clearance is not generated between the negative -electrode charge 
collector foils a negative -electrode terminal and whose negative -electrode terminal of its 
are pinched, and the conductivity in the contact part is secured and can fully reduce the 
resistance in a terminal joint. 

[0036] Moreover, if a positive-electrode terminal and a negative -electrode terminal are 
carried out and an expanded metal or the punched metal sheet is used, respectively If 
the flexibility of the terminal itself can be secured, the flexible nature of a sheet- like 
rechargeable battery can be secured certainly and a reinforcement foil or reinforcement 
sheet metal is arranged on the laminating outside surface of both edges of a 
negative-electrode charge collector foil [ a positive-electrode charge collector foil or / 
either / either / all ] Breakage of the crack in the welding part of the positive -electrode 
charge collector foil in an outside and negative- electrode charge collector foil at the time 
of incurvating a rechargeable battery etc. can be prevented, and the dependability of a 
rechargeable battery can also be raised. 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the rechargeable battery of this invention. 
[Drawing 2] The B-B line sectional view of drawing 3 showing the rechargeable battery. 
[Drawing 3] The A- A line sectional view of drawing 2 showing the rechargeable battery. 
[Drawing 4] The decomposition perspective view showing the configuration of the 
rechargeable battery. 

[Drawing 5] The perspective view showing the condition that thermocompression 
bonding of the positive-electrode sheet is carried out to the negative -electrode sheet. 
[Drawing 6] Drawing showing the production process of the positive-electrode sheet. 
[Drawing 7] Drawing showing the production process of the negative -electrode sheet. 
[Description of Notations] 

10 Lithium Ion Polymer Rechargeable Battery 
12 Positive-Electrode Charge Collector Foil 
12a Other-end section 



12b One edge 

13 Positive Active Material 

15 Negative-Electrode Charge Collector Foil 
15a Other-end section 

15b One edge 

16 Negative -Electrode Active Material 

17 Polymer Electrolyte Layer 

21 Negative-Electrode Terminal 

22 Reinforcement Foil or Reinforcement Sheet Metal 

23 Positive-Electrode Terminal 

24 Reinforcement Foil or Reinforcement Sheet Metal 
t Predetermined spacing 



(19) B#B1£fF/r (J P) 



(12) 



4# i* & m w 



(ll)$NMUK&B§#^ 
#^2002-252036 
(P2002 -252036A) 
(43) B ¥f£l*¥ 9 £ 6 B (2002. 9. 6) 



(51)IntCl. 7 
H 0 1 M 10/40 
2/26 
4/64 



F I 

H0 1M 10/40 

2/26 
4/64 



f-V3-r(##) 
B 5H0 1 7 
A 5H0 2 2 
A 5H0 2 9 



^EfilsR ^Mt »*«©»5 OL (£:10H) 



(21)fflS## 


^g2001 -48383( P2001 -48383) 


(71)ffllHA 


000006264 










(22)fflSB 


¥/£13*£ 2 £ 23 B (2001. 2. 23) 












*fcfr 








Kf3E«rA^ifc@Br 1 TB297#iS =^ 














mmmm 


/Jvf* IE 








«f5»^a*4tSI»riTe297#Hl 














(74)ft3A 


100085372 








*H± fiBB IE* 











(54) r3g?H©£SQ U9 1 ^A-<^>5}fJ^-=^«?fi 



(57) \mm 

torn 1 5 £ y ^-m»SJf 1 7 «^ lt««3-*u 

IE*g4i£?2 3 (D-ffi«'^©acDiEffi«Sf*S©iS^**lfc 

s ctiz£>) mam? 2 3 o-«^«acDiEfii 
mwmsi 2©±T<o-s-©ffigpi 2btcggi*tu © 

swasffi-r«c£(Cc»:uft@^ ; ?2 1 ©-sg#*t&© 
3„ 



10 




10 y^C'.M'jj-i'jKy-r-rjfcsJS 

12b — *-©jgfiB 
15 

15a m*©48«B 
21 rflffiig^ 
23 E«iS^f- 



#£12002-252036 



1 

m&m 1 j «»<DiE&mmf*is(i2) o&mmcmm 
s«as(i3)6^ffiTrtu w&mm.wmwi&5(is)o}&m 
ffiicnwffiinM (i6) tu mrnmaommMmto 

S03) ttuiBft®s%a(i6) tamicztietixij^- 

<d-tj©ssb (i5W frzminTzmiimvmmmmto 

mrt)0±T<D— ^©«a5(l2b)fc->- h«<DiE@^? 
(23)©-4gtf S^tU f5fBIEffiSI«*§S(12)<Of6:&<*> 

«s(i2a) 6^6 ggtar «§5iB«a<ofte«s<*is (is) © 

^T<7)ffl75-<DJgSP(15a)lC->- htt©^ffiffi?(21)©— 
flStfffi8&S:lV lOIBIEaiS? (23) (DmgJkZfm BftffiSig 
?(21)<0flfi«^«ajf 5J:5lciulBiES«^f*S(12) <h 
i5fBJIffiJim*«S(15) <h<0«Jf tabVW 4— v>(26) K,fc 

y e&ensftfc y a-t*>^ y ^--^m^ic*^ 

lufB^a©iE@mmi*S(12)^T©-^^SP(12b) 

aififfiB^acDm@«mftS(i5) £D£T<Df&2><DSigaj(i 

5a)6^tl?niSil7rn, 

SiliBjEffi^ (23) <D-^tf B&iBltliSW>IEfiyfc«*$S (12) 
**lfc£T<D-;fr<DS£a5 (1 2b) OHfc Jf A**lfr 
■3}fAtt«T'}fA3?lR)<i:^-r*^lcm^©P5Pi(t) 

*sitT^a<ims^aK§s-r « c <t ic «fc y stifBiEffls 

^ (23) eD-4g lu i3«iJW>iEII3iS#3§ (12) <D^T<0— 
£<Dii§S&(l2bHcJ$g!**u 

luiB^®S : ?(21)©-^lug31tSS©ft@«Bfl^(l5) 
©SM*^fc^T©f63?<Dffige (15a) <DP^(c»A*n^ 
0jfAtt^7}fA^[R)i:3?MrS^lRllcmS©SPI(t) 

*$ttT«s<im®S3B§&-t * c <t ie * y tufan@isi 

? (21) <D-4gtf fiJi3itiaW>JI*g*Sf*$S (15) <0£T©ffi! 
^©l«8S(15a) Kg^tlfcC t*&mi:TZ VTOl* 

m^.m2] iE®ffi?(23)Stf^®S?(21)*^*l^ 

&zmim i tBK© y ai-* ># y -^--^m^ 

[193813] jEm*ttffi(12)®ttrai*ft«IMIft 
JS(15)Ott1U:R|-ttfr?&-3T0. 0 5~0. 5mm 
4>/P7*-£WLfro 1 0S'/i:y©e§-»-SS<7)ESJ:yiE 

bMB&eftr «*a^i*ffifiME(22, 24) tKEmkm 
ms (12) xiiftn«w«s d 5) ©tN-rn*^-5?xtt)5W 

(22. 24) LTi3§»;8«**Xfc»#Si 1 Xtt 2 IBS 
<*> 'J ?V y 

[«?r^4] i ssfcy©s#sss©®«#5~2 

0 0 mm 2 T*<& »J » m%2i%m<Omj£<Dffim& 1-10 
mmT-»5fi5RJS 1 fcl^L 3 f fJuMBB© 'J 

m&m 5 ] es»;§&©ji»a# 1 o ~ 6 o k h z 
T*y. s#»;gg©ai*jffo. 2~5okWT-*5ii 



2 

assi &^L4L>?^^B&©y*?/^*>#y^- 

[000 1] 

[$gtp§©ii-rsatfw*s] *«^«s #>jv-wmmm 

[00 0 2] 

m^r 5 c <t is «fe y f^e*. fm->- k im®mm#m 

C©y A-f *V#y ^--^SjftT'ti/^-y *- 

LT&mr z> c t iz j: y mm<Dmm6^ ens «t 5 k& 
[ooo3] i5^T*i*y9 1 ^A'r*>?Ky^-- 

^S7l!!©fi5[B§fi*i§±*-a:5MlRl^iSy. «S«t<7)iE 

30 fii«^a*ii**-y-fcyv m-cDiE®>'- hRtfm-© 

^mjfe««ffi3S*nru>« (#S|iF7-26 30 2 
9) . 

[0 0 0 4] 

[^^is^LcfcdtrssM] L6^u mtostxtcm 

a*iMiag6^Si::J:yig$yv ^jft©7U*->^;HS 
50 mf*^ffl^fc«^l::tt^-©S&a5»ti:fc^SRr^146^ 



1§g|2002-252036 



3 

[0005] 

ra®=£is;*-f*fc«>©#ia] »3wuc«s»n8f±» 
m i jk/h 2 icstr * o ma<oiE^®ft?s 1 2 © 
«SiS(ciE@s%isi 3 6^ft*n. *tsr©jti*s*mtt 

SS1 5©&^iSU:ft@S«ll 6#»Mr*v lg&©iE 

2tfistcftg«iftsi st&mwsm 

5bfrSS£Hi-r3*ISt©iE@*m{*fSl 2©^t 
©— #©i£Sff 1 2 b htt4>jEVI72 3 ©— iatf 

i&gss-n, jEwmnm&i 2©fte*©fi£gpi 2afrs§s 
sBr*iis©jigBBmf«si 5©£T©ffe:&©si8SPi 5 

a K->- H*©Affi4i£?2 1 V>-i%ftmffi2tl. IE@S 
?2 3©flfiffiRtfm@ffi^2 1 <Oim*miii?Z£5lZ 

iE<i««(*Si 2<hHfii*m{*?Si 5<h©«M##K-y 

[0 0 0 6] ?4)&&S£*ilJ$(i. }IS©IE&3l^te?§ 
1 2©£T©-??©iasSP1 2 bRtflt8t©JH£*m«3S 
1 5©£T©te73©48Si1 5 a tf*-ft?ttKI«iU IE 

ffiffi?2 3©-s*i««a<DjEffi«mttssi 2coa/i*n 

fc^T©-^©^HP1 2b©P£fc}fA**lfrC>8IA*«8 

<im®^*j§s-r * c <t ic <fc u ie®w? 2 3 <D-4gtf« 

»©IE@&mf*$I1 2©£T©-:fr©4gSB1 2 blCffigg 

**u fisw?2 1 ©— «#«»©&«&&§#?§ 1 5© 

flUTCtifegTaffiftOilM 1 5 aWPSlClfASftfrO 

itTsaiiHfSwa«J8-r«cttc«j:y^e«?2 1 © 

[0 0 0 7] C<NMQI1 icMfMITtt. lt»©IEJg 
*ffif*?Sl 2©£T©-73©SffiS51 2 b&lWa»©ft® 
««WB1 5©£T©tt#©*»1 5 a«*tl«*lMI 
LT. IE®S?2 3St/ftffi^?2 1 *«Rr«ft. * 

e&Rft* m^coFupi t *«^T«BMimaga«»-r 

*C<fcfc<J:ytT*>ft£©T\ ftfciggp 1 2a, 1 
©±S£«l&y-r 3 ->-h«©=35cm7ai 0 



4 

5. Sfcv a^**Xfc^S?1 2a, 1 5b©£T©gP# 

*H«aa»r*t» iE<g»tfft8e&«f*ssi 2,15 

2. 1 5#*©^fifiu:<fcy«»T*fc**itf2&* 
# . ms©F^ps t &&itTm».mmwtG8&T* c t 

stemstt&i 2, 1 5^ew»s®icfl£5fiiiftfiffiic 

[0 0 0 8] iEStST2 3 0!>-«tt«R0!>jE«k 

10 S<*?S1 2©»f 3-ftfc^T©— £©«B?1 2 b©fS(C 
Jf AS*U tgg?2 1 ©-Sgtttt»©llffi««i«Sl 
5©tW**l^T©ffiD5r«>ilW1 5 a©IBlCjfA.*ft 

?23 &*0>jEOtt? 2 3 £J*t>IE6yi«{*& 1 2 ©PS 
IE* Xttft©aK?2 1 <fc*-©ft@Si£?2 1 **CftC* 

*+5HE«JW* C ,hff T**S. 
[0 0 0 9] liiRJg2 iC&S&HBte, itSR^ 1 
20 ^Tfe o T, lEffiSg? 2 3 &tf AAV? 2 1 tff tl?tl 

Sy^9A'f4-><Ky?-=3k*$AT4S«. c©W3Sg 
2tC«*^T*tts 1 -. 2 3 S<t©Rl^'ft*^t« 

r 5 c i ic <fc y ->- h «© - *a>ft i o © 7 

tt*lft±#*T*©/<y ^—72 6 fc«J:S-^m>ft©ffi 
[0 0 10] R3^3JC«*a^tt» «^JS1Xli2fc 

30 n*^si snttntm— «st*2b-pto. os~o. 5 
mm©ji**^ 1 as y ©ffi«-ass©ss * 
u c^nm«irr sffiMsxaasmE 22. 2 a & m 
®mm#t8i 2xt±^ffims<*si swrntr— sx 

tt5K*©figSS©aB^.SU:fi3B* *u «9liSK»«f9l9 
122, 2 4^LTS^»>§ffi*nfcy^7A'r*> 

?je y ^-=»:m>ftT*s*c c ©fS^ts 3 ic^s^^t* 

ttx S3SSX««ai3« 2 2,24 tSBS-T 5 C <h {C<fe 

yv -^m^i o*»tt*Hi-fcJS^©. *hwc*»**je 
40 5ms^©«sa^P»±T*v -*S7fti o©<i^i4«iri 

[0011] «5i5iXttffi5S»!fi2 2, 2 4tt, IES« 
m»5Sl 2Xf;m@3im#!Sl 5©^-rn6^-??Xtt5R 
^©ffiSS©-*©ajf^®lc©*EHLTt,a<> ^© 
«SS©3K*©aS^{BfcEHLTfefit\ i^gP© 
-^©ail^S[(E©*« 5S?SXtt«^»t5 2 2, 24% 

MLT^ni-rscticEH-rsiEg^mftmi 2x1*© 
50 ©«si*mi sjc*itsJSKP©Bta*aa«sx«aiii» 
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£22, 2 4lC<fcUK±T , *«6 x 6T'a65. "T% « 
&-®tfi2 2, 2 4CDJI;*-tfO. 0 5mm5l«g-?J&*<t:;g 

0. 5mm£iS*3<fc^Tatf^r*£**tf> ,t <& 
fc*>. «3£»ffi2 2. 2 4<DMfc#$H,Sl;3r«: 
0. 1~0. 3mm72>5. 

[0 0 12] m&fi4ICff««H(i. WMI14:l.'L3 

<D®«ff 5~2 0 Omm ! T*$y» S§2*;§ffi<7)mj£<*> 
ISPIttM~1 OmmT'SSUfJMty^'^-Z 

S©iBia*5~2 0 OmmJ iiTZZiilzJ: U8S3IUK 
fcCIS-f* title. m^©SPi*1~1 0mmit5 

Lt^tgifltt 5 0~ 1 0 0 mm 

*t*;&*. *fc. mw&m&cDFfiizvmm t am mm* 

WtSStWtt'A *©8SHI t AM 0mm^5 
LffiHtt 3 ~ 7 mmT$5. 

[0 0 13] mtasicff strait* man fci>L4 

0'-6 0k.Hz?J5»J, SW*K5SS©SU7Jfi«0. 2~5 

0 kWT-«sy^A^*>#y7--#ffi7feT*a6s. 
c omen 5 ic£&3??fET-tt. as *nfc— ^<OSSS 1 

2b&tF9til£tlft^4>J|&1 5alC a<b»iEft* 
#T-iES^?2 3&tFlM0l? 2 1 

y?9i*^*>#y?-=%v$ik0>HfMr 

kHz aarc&s frxraranro # o . 2 k w 

y» isgse8»©ja»stf 6 0 k h zn&z.zfrx.im 

w®tt&m-in*z*m&&£>Zo as* flfHfcgso. 
j3»8w>ek#$ LlW 2 0 ~4 0 k H z t*jb y ; 
H«Kaw>ia*«>H(cff * l^kh« 0 . 5 ~ 3 k w 

[0 0 14] 

»^T»L<uwrr*. 02»t;03fc^-r<fc5ic> 
y^^ix-f^v^yT-zi^sifti of±v iEe->-hi 

1 <hft@->- h 1 4<h©BJlo:Ky^-SJBSJi 1 7*ft 

>u ^©iEe->- h 1 1 »trae->- h 1 4*«il 

fct,©T*2B5„ IEffi->- h 1 1 telEffift^lttSSI 2<3S 



6 

si s*mi\ to&vtomwM'mmg 1 si±ji®§<i$a 
ai 6©s®jt#y^-ms?Hsi 7^wLrctt^-p»f 

10 1 5»±CuST**y, ^ffi?S%H1 6Wi^77"f h 

[00 1 5] 07 (a) Rtf (b) |CjgtfJ:3IC« Mi 
S%S1 6©a^mi*Sl 5©*lH^©af*«a:«fi8 

£?f*W>&ffi«Stt?S 1 501BK K**-7b- Ki£ 
te£y^LT$z^TSC<fcte<*ym5*ts. —1s. A 
@7§«B1 6lifft73<D<IJgP1 5b*SS^Ta®T^5El 

icsttsMarattisi s<D±mmf&-&ti. #y?- 
wicm 1 7 t±-€-©a@a%H 1 e <D±Btessmx5 
20 <j tic* vvtatiz. tfy^-ws 

«ta^«*n*. m^wictt. S7 (c) vcmt*% 

u *©asas-r«c:<t^j:yAai7g!iaKi 6'*ttsr 

[0016] |3ciot^ y^*A-f*>#y^— = 
&a?fei o& h 1 4©sfa^^< 

*y^?-S»SH1 7<DP^t?: ; ?-n ; ?ti»fg*®iai::tBfE: 

Lfcisa**-rsffiawjE@->- h 1 1 A^^^n^o 

30 &tt£h«jEB3'- h 1 1 ©]E®S%H 1 3O*B0tct 
#yv-S»HH1 7<>WfiK3-*i5v C®Sllifi©JBIItc 
*l*5iE«rattSl 2l±A iE@S%)H1 
3(Ctt«9%UfL i Co02ijtfffljn3. 
[0 0 17] mf*W*IE@->- h 1 1 ©ffS#IPtt % 0 
6 (a) Stf (b) ic^-rcfcdt.:. S4M«S«(cdtt 

ia»r*ctteJ:yiwcjEWiw«iicft*»KoA i 

5S1 8©±BtcJt-TIE€i5SiK!)S1 3«»fiEr«. IE®S 
WI1 3t*A I SI 8O-*«0«gP*^T»fi8**U 
40 # y 1 7 ti COIiSl1 1 3 5 

( c ) icaw <fc 3 y -itmmsmn i 3 

(d) ^-r<fe3tc iESs^si 3atf*U7-a» 

SJI1 7«ft5^«fl)A I Si 8 It. ^©iEffiS^lB 

1 3&tf<Ky7-«Mwii 7 tt^zmm^- v 1 4 

So CtllC<ky» iEffimm^SI 2<Da®tcIE®S%l!g 
50 1 3 tm&2tU *CDiE@S%« 1 3 «BB(c# y V-S 
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mmm 1 7 5m^©®«©iEffi->- k 1 1 *Nta 
[0018] #^t*b sieger* 5 tfy^-aisft 

M 1 7£P«3tt:rt«LTiEffi->- h 1 1 EOfUM*- h 1 

■s* ms->-m 4tc»fg©p^iiij:fflts-r5m3£<otf , y 

-519, 1 9P^^E©^Sg^Bl^-r<fcdl-3l3g5- 

*, # y ^-mmmm 1 7 Lfctt&TiESv'- k 10 
1 1 stme->- k 1 **®&m?z. «®t©iE@->- 

h 1 1 ©Mffiv'- h 1 4±'s©El(i> *I8t©jEE*® 
ttfSI 2<3>— ^ODffiSPI 2 btf*©^tt©M€i«mtt$S 

1 5<D-7j4>48SS1 5b6^§§ttlU ^tt©ftffi*«* 
S§1 5©fft3?©ffiSIJ1 5atf*g»<DIE®6®*SI1 2© 
tite©4£S?1 2afrSggiijU -r^<fe5tc, $7V5-*l^ 
*l(DIE@5/- h 1 1 h 1 4©STaicffl^-TS 

[0 0 19] 04lC^fJ:-3UU C©<fcdtf:iE@S'— f- 
1 1 ff«Jf *ftfcft®->- h 1 4©Srfi*«U iEffiv'- 20 

k 1 1 #em**it^£i>m@->- h 1 4©#t@*3*5 

*g8t©IElI*^f*SI1 2<0— ^TOD^SBI 2 bf±^«©ft 
®m«f*S1 5©— :£©figgP1 5b6^53§aiU Stf© 
&«iam<*fi 1 5 ©f6:fr©Sigg? 1 5 a li«8W>IE@*e 
ftSI 2©flS7J©4ggP1 2a*^5§5aiLfctt8lTaM* 
tl3<, B3fc;jVr<fc-5K. C©<fc5U:#T=£*lfc&@v' 
- h 1 4©#rS£f&< y^-mS?MJf 1 7©KU:tt. 

->-M 1 tfSMSStl*. *LT* fifii*Bf*$Sl 5© 30 
— £©i8SP1 5b6^53gta-r5^iR<DIE®«Bf*S1 2 
©£T©— 2f©4gg? 1 2 b fc(±->- h «©£©&?• 2 3 
©— «8#Stt**U 2©flS#©igg51 2 

a SggttJ-rSHiJt©fHim«tt?S 1 5 ©£T©fiS7J© 
«SP1 5 a tCtt->- httg>ft«S72 1 ©-tSffSS!* 
*lS„ C(DHifiODm8llCfc^«iE@ffi?2 3&tfft®48 

^?2 1 icti^-n^nRi^is^wrsx+x/tv^-y 

[0 0 2 0] IK 02SlfEl4lc^-rJ:5tCv *t&© 
iEfiSJ6Sfl3S 1 2 ©£T©-73 ©4S8P 1 2 b »±«Jf * 40 
tU IEffi^2 3©-Sgtilt&©IEffigStt?S1 2©« 
S*tl/<:^T©— 3^<D«g? 1 2b©(SKJfA**V3,> * 
LTs IE^y2 SW^WfASftftttlST 1 * *-©}f 
A*lRl<t35^rS7^(RHC^©raPlt (01) ££ttT 
«a<imS^Sffi*^T*-*U IE@i£?2 3©-SSi«:*t 
gfeflWEffimSttfSl 2©£T©-?D©SiSS&1 2bfci8£! 

C©jgg2*;g|$l;:|SLTIEffifg^{*$§1 2©*i 
Jt£l^— ttS?«5A IfrSfcSSStfO. 0 5~0. 
5mm<Dffi^SSXf±S^»K2 46\ IE@*@tt?Sl 2 
©©M*ft/c— £©4ffiS? 1 2 b ©iHJf fl-HtC^tt^tlffi 50 
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mztu *©ffiga^xtt«s»t62 4^LTS#-»5§ 
[0021] — tj. &3*<o$i®mmi*t£i 5<D±T0m 

£©Sg&51 5 a lifgM**U ©ffi^?2 1 ©-SgtfJSS 

onmmm&m 1 s<ow§-ztLtc^T0My5<om8n s 

a 0>mm A* *l5o *LZ\ £©8^2 1©»AttH 
T-*©^A£ia£^T*:fr[R)U:m5£©F.8Bi t (ID 

*sitr«a<ime#-ifissrsc tit J: y msas?© 
—t%&msi(o$i@Mnm& 1 so^Trofts^wsepi 5 

si 5 (DMntm- *m?&z cuw^tiwo.. 

05-0. 5mm(D«B«SXUffit»l&2 2tfftffill1B 
1 5 ©ffljl **lfc£T©f6;fr©4ffig?©SJlfl-B IE* 
*l«lEB**U 2 2^ LTla 

[0 0 2 2] CtDHfiS©JBSIlCfc^SSg»5SSl*. * 
©SSMHM 0~6 OkH z©@Bf*3T*&y, 
ffi<Dm7J»±0. 2~5 0 k WOeHrtTirtitl. 

1 0 mmOBSH«TlW**l<5. S^^Of^tC^ 
MIDICEBfn«ffiSfiX»ffiUnE2 2, 2 4 ft, 1 

0^ ft y cnBffife«M>B«i J: y a <fe 3 

B#^1 5©?-tl ; ? f tvlC3ltJS^6'«l)Dt)6G:^J:5lc 

[0 0 2 3] m2J5iZfm3tevi?£olZ. Cl©«t5lc5f 
^Stifc^tt<DM@->- K 1 ^tim.(01E®ry- V 1 4 

flWIWeasW-i/ty^-^- h 2 6UJHt#U ^"pt: 

LT— h 2 eTSrMStl/c^tta) 
affi->- h 1 4**g®W>IEffi->- h 1 1 <tttfc»E*, 

Sffl^lftffS-r « cilery y 7a tf u v#si^ 

mm*- h 1 4 tittc/^v^— 5?->- h 2 6 
[0 0 2 4] ffii*<0iS» 5?->-h2 6»± 

iEg^?2 3(Dfls«at;»Sffi?2 1 omuHrtiVh. 

iE@S?2 32fctf&ffiS?2 1 ^©ttttT— » 
(D/'C-y'5r-v ( ->-h2 6©Sffltt|SUE«*tl^ t , d©H 
fiS©)KSIT-«v IE®^?2 3SIfft@^?2 1 iWE-ftf 

«fc yjBfig*tlTf«<OT. I*?*-— S J*S— h 2' 6 ©SB 
IS^yT'PfcfUVlifSiSl^LTX+X/N'yxv Ky*ib 
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'J -?U tfU>*Ns!fb-r«©-p/ty +r-'J2 6 LlEW^l- 
2 3RU%W^2 1 a>fBfittt«t«*tu ttUv'r 

[0 0 2 5] Z.<D<k : 5lcm&ZtirziJ : 9-'51±'f *>tf'J 
^--55e«jft1 OT'ttx Jt>y4—i?i'-b2 6frttm 

& 1 5 a fc^-ft-Ftl©/! LTs iEffi^? 2 3 Rtfft@ig 10 

* 2 1 fcffigrrstf* *<owgnt. Ffifearsmt 

«it&1 06^*6^6Wr*7U*5/^H4*Ct«-rSd 
[0 0 2 6] $fc> iE@ilr?2 3 <D-agte4£8W)IE@* 

5 ft/fc^T©^©^ 1 5 a (OFSlzm A*tl 20 

*<dt% o*ii»JSL*tt£ttTfc« iesss 

?23 t^-oiEffis? 2 3 &mt>m®mwte?s i 2 <dfs 
x(*ft«g72 1 &*«>Mm?2 1 zmtsnrnm 
wmsi 5 (Dmmmfts. c ^©jsftsgp 

[0 0 2 7] HtC ffig-385Sffilt|SLT. iE®«^IS 

1 2©fflil*tlfc-^0^1 2b©ajl^McS3SS 

xitdHisifi2 4*iiL nmmnm&i scornm-a 
*\td&^<oi^&-\ 5 a<o^m^mimm^itimmm 30 

2 2=£IMLfcC5T% 0£5£tt*-ti7j:Jg^ 

>61 0<D11^i4*lR)±*-a:*CttfT'*S. 
[0 0 2 8] fcfc, ±5ELfc*SS(D^«T'tts fifr^tT 

5/- m h 1 1 tmw-ttxTi^i^ffi a 

[0029] 

<Httffi|1 >JW1ttHfcflME«5'- h 1 1 SfWUfc. 

bps, l i c o02»*7 0 g tmvmm cms,*, ; 

*/l/tf q 'J KVSSic 5MKSd LTX7 'J -*fl« 
UVJSS^tt h4-4xSk K y n a r 2 8 1 50 
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0 ;'\4r-*t7ll'*n7'u¥ls>-\ 2wt%tfifa) 4 0 
g ?Jlrt>— #*— K200gK60 tCT&tt U 
EICMK8 0 g*SM*-£^LTmfi&SX7'J-*f*S 
Lfco 3WC fg1 OcmUtflmOA I S©±i5fc:» 

£y*ft&tf£ttu ajc*©jEass*ni 3=&a3«fc 
(da its^^iEgs^iHi 3jsaf#>jT?-mmnmi 

7 £<L4>lclSKLT*gaM OcmS*tf1 0 cm<01 0 
Jfe<DiEffi->- h 1 1 *f§fc» 

[0 0 3 0] ftlC*K«>fta$'- h 1 4*fWLfc. IP 
■Sv ttfrti&ftMMQI&Slt 5 0g«« Ttt'jy vit tf- 'J 7 s 

€«1 0 cmlJ^I m©C uS©±®lc K^^-^U 

U-«Eic«0>IEaSWI1 3£iI-5<fc5lcM*ti;&tfS2 
jlLT^*e<DM@->-h1 4%f^Lfc. 

e->- h 1 4 icmmw&mizmfc-tzmfecotf 

»£DIEffi->- h 1 1 *S»JESLTIE@->- h 1 1 tfBBg 
*tlTt^*^»«5^- h 1 4©*fa*SEStu»ftt^ W 

1 0 c mSJ 1 0 c m©»fi*Ifii&ft5wt)E©tI 
->-h1 4©#UV-S»SljB1 7©^lC^-*l ; ?n(Sl 

0 c mfij lOcmODI 0«WDIEiI->- h 1 1 

[0031] C©aiift©ft«l«mf*ISl 5(D-^©« 

API 5 b*^?sai-rs«sc©iE@mmftisi 2©^t© 

— ^©^SSI 2btHU ili-O. 1 mmmi^/l/ 

;U6^6%«->- h«©iE@^?2 3<D-«g«^CDSii* 
n/=-^<Dffige 1 2b<0P^tc»AL. #A4«gT-}fA3D- 

3«»r * c i K «t y iE®^? 2 3 iESii 
S*«S1 205^T©— 35-<DiSSP1 2blEffiSSLrc. $ 
f=v Siii*fl)jEft^li«ESl 2<DWJj<D$s3n 2afr 

1 5 a Lx JPSO. 1 mm£0- >^;U46o*X*-ti 

WV1 5a©F^tc»AU »A«ffit»*A*lRlt3SSr 
^535riRltc 5 mm©IBB*«^T 5l@mS#jSSSrsc 

ticj:yjiwiT2 1 o-«a««Ba>ft«i«mii s 

2 30fB^RO t a®g?2 1 OXmZ&iUTZ i5tt/t 

[0032] <jt3$#j 1 >nssey 1 ©^JBTSisfi 

fill tHMOSWKMrlifc. C©aMft©M@»Mf*IS 

1 5©-7?c&si§gBi 5 b*^6igai-r*^aoiE8^aft 

IS1 2©±T<D-^<D«SP1 2b«BWU MIM1 i: 
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<omw%?iz J: y ^<dsw *^fc-^©«ss i2b*a 

3 co-ig£«&<OIEgl6S#SS 1 2 ©^1©-*©^ 

1 2bid&8Lfc. a«f*©iEMem«f*mi 2 
©f6^©«a5i 2a6^s?tti-rs^a<DS@«s{*si 
5 ©^Tofls^o^gp 1 5 a *mm u mmm 1 1 ng- 

es^ic j: y ^wajis-tifc— Tjoasse 1 2 b 10 

sttT2<im®w«ssr*cticj:yaffi^?2 1 <d 
—mztmanmmmms 1 5 <o^T©-35r(Dffig? 1 5 

aKgJ?SLfc„ *©&ISI^2 3(&ffi^;&tm@4iB : ? 

2 1 <Dimti i &mTZ>Ji:5lZ/i>y>r- 'J 2 6T-S2B1LT 

y * wc * y ^--%mm*mc* commit 

mil tLTz. 

[0033] <ujmm>mmm-\]5iVimm-i(D>jT 
">A-r*>#y^--^a^ft*¥si scmm 
$T?^tt*-«*. zrnm&jfaiz&m^mi 5 cmiznz 20 

A7?sca*-&fco cADRfflo. 5 Amm&o>®mimT 

«J±*-Sfl^Lfco HSfi«lJ1T , tt8 0%03ffi^ 

[0 0 3 4] <PF<ffi>.tfcl$#J 1 TttXttM 1 fcjfcl&LT 
StmgSfffiT LTl^S C <t fi^fUS. C tittitlSGI 1 lz 

ttS^tttfetffcfctifcC £ ICES LT^*fe<D<t:#x.6 
[0035] 40 

<o-s%*mi<oiEwmww?&(Dvmizmmu mm<om 
Pi*s^T«aiims©»ssr« c t iz £ y ©sis? 
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C£tfT»*S. */fc» IEai!B7®-a«ttRa>jE»M 
f*S<D«@*n/c^T<7>-^<0^gP©FaiCjfXLv AS 

iBonicmBtf^ u« c & rat < » *4>sttB*Hc&tt- 

MlttlttMtttu 4mgSSIc&(*«&0MH-#lc 
[0 0 3 6] jEmratFAOlij^SLTffl? 

[0S©ffim^tfi^] 

[E2] - ** mzmr m 3 © b - b tern m m„ 

[03] ^©-^m7ft«^-rE2©A-AJiBr®0 <) 

[04] *©-&«76©«!fi2£^T#»§*B!@o 

[0 5] *©ft«5/- H«E«5/- hflWffi»*n«« 

[06] *(DiE«i->- hoaGtxa^-rH. 
[0 7 ] *® a«s/- h <8H36xa*i5%r n. 

1 0 'Jl L '}L>.<{*><il>J^-—4my& 
1 2 jESAWftg 
1 2 a flS7J©igg|$ 
1 2 b — *©!S95 

1 3 mmsms 
1 5 ggiif^ 

1 5 a flS7a<DSisgP 

1 5 b -^<DffigJJ 

1 6 nrnmom 

1 7 *yT-s<s?@a 

2 1 JlffiSg? 

2 2 S^S3Z.t±«3il9« 

2 3 lEffiSar? 

2 4 *i5SSXliffi?S»S 

t msop^ps 



15112002-252036 



[01] [03] 




21 

23 jEffiifr? 




$$182002-252036 




19 



( 10 ) 



4#gi2002-252036 



[07] 



15 




16 

-4- 



7 



(b) 



(c) 



15b 



14 




37 □> b^-z/ibSil* 



02mw% *□ ess 

*3E»*aTWMmriTa297»* 

(72)5£^# «i± SIS 

m^m± t s^mw 1 Ta297#«s =b 



F£ — /x(##) 5H017 AA03 AS02 BB11 BB14 CC01 
CC05 EE01 EE05 HH03 HH04 
HH10 

30 5H022 AA09 BB17 CC02 CC12 CC20 

EE01 EE04 
5H029 AJ00 AJ06 AK03 AL07 AM03 
AM07 AM16 BJ04 BJ15 CJ04 
CJ05 DJ07 DJ09 EJ01 HJ04 
HJ07 HJ16 



